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(57) Abstract: In a homogenizer for the processing of prod- 
ucts to be homo-5 genized, in particular foodstuffs incorpo- 
rating dairy produces, where the homogenizer is of the mixer 
type with a blade wheel (8) in a mixer tank (1) and a tubular 
perforated skirt (3) located radially closely outside the blades 
(10) of the blade wheel (8), that the skirt stationary relative to 
the rotor on the hub (6) is arranged axially displaceable also 
during the rotation of the blades (10) for displacement from a 
position in which a perforated skirt section (3.2) having a set 
of flow perforations or orifices (4) is located radially oppo- 
site the blades (10) of the rotor, to at least one other position 
in which another perforated skirt section (3.1 or 3.2) having 
another set of flow perforations or orifices in the form of per- 
forations or orifices and/or slots (4) or at the most a part of a 
perforated skirt section is located radially opposite the blades 
(10), is achieved a homogenizer which is more simple to use 
than the known apparatus and which may serve more func- 
tions for homogenization of food-stuffs without transferring 
the foodstuff product to another tank during the adjustment of 
the mixer to the next function. 
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Homogenizer 

The invention relates to a homogenizer for the 
processing of products to be homogenized,, in particular 
5 foodstuffs incorporating dairy produce. 

More specifically the invention relates to a homo- 
genizer of the mixer type, hereinafter named a homogenizing 
mixer, consisting of a closed tank with a bottom and a pre- 
ferably replaceable circular apertured or perforated mixer 

10 ring located at the bottom of the tank, the perforations of 
said ring being flow orifices shaped as holes and/or slots, 
the wall of this ring is located at a distance from the tank 
wall, and a rotational shaft extending into the tank. The 
rotational shaft is concentrical with the perforated mixer 

15 ring and has a part for fixing of a hub to carry a cover 
plate with a diameter slightly smaller than the inner diame- 
ter of the perforated mixer ring, so that the cover plate 
edge is located radially within the perforated mixer ring. 
The cover plate has circumf erentially spaced openings and a 

20 number of circumf erentially spaced and radially outwardly 
directed by means of the shaft rotatable paddle blades secu- 
red to its lower side, said padle vanes being provided with 
a clearance to the perforated mixer ring wall and to the tank 
bottom. 

25 Centrifuges are known which are equipped as homo- 

genizing mixers in which a medium to be processed, hereinaf- 
ter named a processing medium, in this case a fluid, is ente- 
red into the tank of the centrifuge and is thrown out from 
the rotating sieve of the centrifuge with great speed through 

30 small holes or narrow slots in the sieve, whereby e.g. globu- 
les of fat in milk is crushed to smaller fat globules. Then 
the fluid - in case of a foodstuff - should normally be fur- 
ther processed in another apparatus. In case of milk the milk 
should e.g. be pasteurized before being filled into a pack- 

35 ing. Only one function can be carried out at a time, and of 
the centrifuge should be emptied in order to arrange a dif fe- 
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rent sieve size instead of a first erroneously chosen sieve, 
Danish Patent No. 128,597 discloses a homogenizing 
mixer of the known art where a rotatable part carrying paddle 
blades is axially displaceable relative to a stationary part 
5 carrying the mixer ring. A drawback by this device is the 
rather high speed necessary, 1570-2100 rad per second, which 
might be reduced to perhaps 280 rad per second by using a 
centrifugal pump arrangement and a further mixer ring in the 
rotor part close to the perforated ring in the stator part. 

10 Another drawback is that each time the perforation size in a 
mixer ring should need to be increased, the device should be 
stopped, emptied, the mixer ring should be replaced, the 
device should be cleaned, refilled and restarted. 

It is the purpose of the invention to provide a 

15 homogenizing mixer which is more simple to use than the known 
apparatus and which may serve more functions in the process- 
ing of foodstuffs than the known apparatus for homogenizing 
of foodstuffs, e.g. so that the foodstuff products aside from 
a separate or combined homogenization can be mixed, pasteu- 

20 rized, emulsified, dispersed, deodorized, vented etc. as 
required in one and the same tank, and in embodiments for the 
homogenizing mixer without any need to transfer the foodstuff 
product to another tank during the rearrangement of the homo- 
genizing mixer into its next function. Furthermore, the 

25 switch from the one function of the homogenizing mixer to its 
next function or adjustment of one of the functions may often 
take place without interrupting the rotation of the homogeni- 
zing mixer rotor. 

This is achieved by a homogenizing mixer of the 

30 above mentioned kind which according to the invention is cha- 
racterized in that the perforated mixer ring is located axi- 
ally displaceable also during the rotation of the paddle bla- 
des for displacement from a position in which a first mixer 
ring section with a first set of flow or sieve orifices is 

35 located radially opposite to the paddle blades, to at least 
one other position in which another mixer ring section with 
another set of flow orifices shaped as holes and/or slots or 
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at most a part of a mixer ring section is located radially 
opposite to the paddle blades. 

Thus, it is achieved 1) that the set of flow ori- 
fices in the mixer ring, at present positioned opposite to 
5 the paddle blades, e.g. if the holes are too small and pro- 
vides a homogenization too extensive, could be replaced by 
another set and bigger holes or by no obstruction at all 
against discharge from the paddle blades without the mixer 
having to be emptied, 2) that the paddle blades puts a food- 

10 stuff product, e.g. in the form of a liquid/liquid or pow- 
der/liquid with possible other additives and which should be 
homogenized, into rotation in the chamber enclosed by the 
mixer ring, and 3) that the centrifugal force thus obtained 
throws the product through the chamber and out through the 

15 mixer ring orifices and still recirculates the product 
through the openings of the cover plate. Thus, a foodstuff 
product is mixed and processed efficiently in a few minutes, 
also mixtures with a rather high dry solids content and in 
small or big charges. As previously mentioned a foodstuff 

20 product may have one of the following functional conditions 
in which the product is mixed, pasteurized, homogenized, 
dispersed, emulsified, deodorized either separately or in 
combination as required in the same tank. 

A homogenizer, more specifically a homogenizing 

25 mixer according to the invention, will be further explained 
in the following with reference to the drawing in which: 
Fig. 1 shows an axial section in the lower part of the homo- 
genizing mixer and a perforated mixer ring with only one 
perforated mixer ring section seen .from the side, 

30 fig. 2 shows a detail in axial .section through the tank 
bottom and rotor of the mixer, the paddle blade wheel outlet 
of which may discharge into a intermediate position of an 
axially displaceable perforated mixer ring with more, here 
three, mixer ring sections, 

35 fig. 3 shows the items of fig. 2 in a lower position, and 

fig. 4 the items of fig. 2 in an upper position. 

Fig. 1 shows the different elements of the homoge- 
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nizing mixer, as well as "their function. 

It: is obvious -that the part of the tank 1 bottom 2 
supporting the mixer ring 3 may have an inweldable bottom 
flange for the tank 1. 
5 The tank 1 may be connected to a supply line 15 

having a slide valve 16 and a supply hopper 14 for dry mat- 
ter, e.g. milk powder which can be supplied to the tank 1 
when it is evacuated, a supply line 17 with a spring loaded 
check valve 18 for steam supply, and a supply line 12 for ei- 

10 ther a cooling agent or a heating agent being provided into 
a space 13 between the isolation jacket 11 surrounding the 
tank 1, and the outer wall of the tank. 

The mixer ring 3 is here* shaped as a sieve with 
oblong or circular orifices 4 with a width and a diameter, 

15 respectively, not exceeding 3 mm. 

The rotational shaft 5 extends through the bottom 
2 of the tank 1 and up above the upper edge of the mixer ring 
3, where a rotor via its hub 6 is fastened to the shaft, said 
hub supporting an inducer, here designated as a turbo wheel 

20 with turbo blades 7, a cover plate 8 fastened to the lower 
edges of the blades 7 and with openings 9 arranged be-low the 
turbo blades 7 down to the space within the mixer ring 3 . 

Uniformly spaced in the -rotational direction and 
radially extending number of blades 10 are secured to the 

25 lower side of the cover plate 8. The blades 10 rotate the 
media in the mixer ring chamber thereby creating a powerful 
centrifugal force forcing the medium to flow through the 
openings 4 of the mixer ring 3. 

The arrows shown illustrate the flows of the pro- 

30 cessing medium taking place during homogenizing and mixing 
operation. Fluid and possible additives in the tank are suck- 
ed down by the turbo blades 7 from above, through holes 9 in 
the cover plate 8 and into the chamber within the mixer ring 
3, further in between the blades 10 and out through the open- 

35 ings 4 of the mixer plate and upwards into the tank 1 for 
recirculation . 

The detail shown in fig. 2 illustrates at the doub- 



WO 03/002241 



PCT/DK02/00392 



5 

le arrow how an axial displacement: of a set of parallel lif- 
fer rods 19 supporting the perforated mixer ring 3, may posi- 
tion any desired mixer ring section 3.1, 3.2 or 3.3 radially 
opposite to the discharge level of the paddle blade wheel of 
5 the rotor supported by the hub 6, for obtaining a com-pletely 
or partly unobstructed or free discharge therefrom. Thus it 
is obtained that function of the homogenizing mixer can be 
switched to e.g. full mixing capacity may take place by an 
axial displacement of the mixer ring 3 without the homogeni- 

10 zing mixer having to stop its paddle blade rotation. If the 
shown section 3.3 is displaced into a not shown posi-tion 
above the discharge level of the paddle blades, it will be 
possible wholly or in part to guide the processing medium 
located at the supplying side of the paddle blade wheel whol- 

15 ly or in part round the blade wheel to its outlet, e.g. for 
intermediate reduction of the homogenization or for heating 
the processing medium. 

The fact that the perforated mixer ring 3 in its 
second position in fig. 2 and 3 has another section 3.2 or 

20 3.1 with another set of flow holes 4 opposite to the paddle 
blades 10, and in a third position in fig. 4 has a third 
section 3.3 for complete or partly exposeing the discharge 
radially opposite to the paddle blades 10 for a total or 
partly free discharge therefrom, causes the possibility - by 

25 an axial displacement of the mixer ring 3 with its three sec- 
tions - of an optional shift of function either to a more 
powerful homogenization, to a weaker homogenization or to a 
full or partly full mixing function. 

The device need not be emptied or stopped during 

30 processing. If said third section 3.3 is displaced to a posi- 
tion not shown above the level of the paddle blades 10, it 
will be possible, as mentioned above, wholly or in part to 
let the processing medium located at the supplying side of 
the paddle blade wheel wholly or in part pass by the paddle 

35 blades 10 of the paddle blade wheel. 

In case the perforated mixer ring 3 is displaceably 
arranged in its circumferential direction relative to a not 
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shown other mixer ring with smal radial clearance and arrang- 
ed stationary and coaxially herewith, it will be possible to 
change the clearance of the flow holes 4 in a simple way, 
e.g. from a smaller value which might be zero, and to a maxi- 
5 mum value which might be the largest orifice size or sieve 
size of the mixer ring sections. 

In case the mixer ring 3 has a diameter of at least 
20 cm, preferably 25 cm, and preferably located in the area 
20-60 cm, it is achieved that the homogenization could take 

10 place by moderate speeds, e.g. by 2500 rpm. 

In a preferred embodiment the rotational speed of 
the rotor or the paddle blade wheel is 2578 r.p.m at the 
most, an optimization may be obtained of the homogenization 
without excessive heat development by adapting the diameter 

15 of the mixer ring 3 to the lowest desirable speed is pos- 
sible. 

Section 3.3 of the mixer ring 3 - which wholly or 
in part can expose the discharge from the mixer paddle blades 
10 - is preferably shaped as a not -shown wall surrounding, 

20 said discharge opening and having a serrated or sinusoidal 
upper edge, the amplitude of which preferably corresponds to 
the width of a surrounding belt of flow holes 4 in one of the 
other sections of the mixer ring 3. Thereby it is achieved - 
in case the upper edge is located higher than the paddle bla- 

25 de wheel in the mixer - that it is possible in a controlled 
manner during the homogenizing and/or mixing operation wholly 
or in part to let the processing medium on the supplying side 
of the paddle blade wheel wholly or in part pass by the padd- 
le blade wheel or turbo wheel on; the hub 6 as mentioned 

30 above. 

The hub 6 with the rotor preferably supports an 
inducer located above the cover plate 8, said inducer being 
shaped as a propeller and/or turbo mechanism, is so arranged 
that it during the rotation is forcing the liquid through the 
35 openings 9 of the cover plate 8 and further into the chamber 
surrounded by the mixer ring 3 and out through the openings 
4 of the mixer ring section 3.1, 3.2, 3.3 located radially 
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opposite to -the paddle blades 10. Thereby it: is possible by 
unchanged degree of homogenization further to reduce the 
rotational speed for the mixer paddle blades 10, 

The cover plate 8 is preferably shaped as an indu- 
cer in the form of a turbo wheel with turbo blades 7 , the 
edges of which facing the bottom 2 of the tank 1 is fastened 
to the upper side of the cover plate 8 and along edges in the 
openings thereof. Thereby a particularly simple embodiment of 
an inducer is achieved. 

The mixer may process dairy produces such as e.g. 
cheese mass, yogurt , ice cream mix, softice, but also food- 
stuff products such as baby food can be processed. Further- 
more, it may process desserts, marmalade, mayonnaise, mus- 
tard, soft drinks etc., creams and ointments for the cosmetic 
field as well as chemical and pharmaceutical products. 

The homogenizer may thus carry out many functions 
separately or in combination, usually even without any ope- 
ration stop, and is of a simple construction anyway. 
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Claims: 

1. Homogenizer for the processing of products to be homogeni- 
zed, in particular foodstuffs incorporating dairy produces, 
said homogenizer being of the mixer type consisting of a 
closed tank (1) with a bottom (2) and a stationary and 
preferably replaceable circular perforated mixer ring (3) 
located at the bottom of the tank, the perforations of said 
ring being flow holes shaped as holes and/or slots (4), the 
wall of this ring is located at a distance from the tank (1) 
wall, and a rotational shaft (5) extending into the tank (1), 
said rotational shaft (5) is concentrical with the perforated 
mixer ring (3) and has a part for fixing of a rotor having a 
hub ( 6 ) to carry an inducer being provided with paddle blades 
(7) and the hub (6) may also carry ua cover plate (8) with a 
diameter slightly smaller than the inner diameter of the 
perforated mixer ring (3), so that the cover plate (8) edge 
is located radially within the perforated mixer ring (3), 
said cover plate has circumf erentially spaced openings ( 9 ) 
and a number of circumf erentially spaced and radially 
outwardly directed by means of the shaft ( 5 ) rotatable paddle 
blades (10) secu-red to its lower side, said paddle blades 
(10) being provided with a clearance to the perforated mixer 
ring wall (3) and to the bottom (2) of the tank (1), c h a 
racterized in that the mixer ring (3) - which is 
stationary relative to the rotor with the hub (6) -is located 
axially displaceable also during the rotation of the paddle 
blades (10) for dis-placement from a first position (fig. 2) 
in which a first mixer ring section (3.2) with a first set of 
flow holes (4) is located radially opposite to the paddle 
blades (10) of the hub (6), to at least one other position in 
which another mixer ring section (3.1 or 3.3) with another 
set of flow holes (fig. 3, 4) shaped as holes and/or slots or 
at most a part of a mixer ring section is located radially 
opposite to the paddle blades (10); of the rotor. 

2. Homogenizer according to claim 1, characteriz- 
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e d in that the mixer ring ( 3 ) with another section (3.3) in 
its other position (fig. 4) wholly or in part exposes the 
discharge openings from the paddle blades (10) for wholly or 
in part free outlet therefrom. 

5 3. Homogenizer according to claim 1, characteriz- 
e d in that the mixer ring (3) in its second position (fig. 
3) has a second section (3.1) with a second set of flow holes 
(4) opposite the paddle blades (10),, and in a third position 
(fig. 4) has a third section (3.3) in order to expose wholly 
10 or in part the discharge openings radially opposite to the 
paddle blades (10) for wholly or in part free outlet there- 
from. 

4. Homogenizer according to claim 1, 2 or 3, charact- 
erized in that the mixer ring (3) is displaceably ar- 

15 ranged in its circumferential direction relative to another 
stationary mixer and coaxially arranged ring, there being a 
small radial clearance between the- two mixer rings. 

5 . Homogenizer according to at least one of the preceding 
claims, characterized in that the mixer ring 

20 (3) has a diameter of at least 20 cm, preferably 25 cm, and 
preferably within a diameter range of 20-60 cm. 

6. Homogenizer according to at least one of the preceding 
claims, characterized in that the rotational 
speed of the rotor is at most 2578 rpm. 

25 7. Homogenizer according to at least one of the preceding 
claims, characterized in that section (3.3, 
fig. 4) of the mixer ring (3) which wholly or in part may 
expose the discharge openings from the paddle blades (10), is 
provided with a circumferential serrated or sinusoidal edge, 

30 the amplitude of which preferably corresponding to the width 
of a circumferential belt of flow holes (4) in one of the 
other sections (3.1 and/or 3.2) of the mixer ring (3). 
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8 . Homogenizer according *to at least one of the preceding 
claims, characterized in that the rotor on the 
hub ( 6 ) supports an inducer arranged above the cover plate 
( 8 ) , said inducer being shaped as a propeller and/or turbo 

5 mechanism provided with turbo blades (7) and arranged so that 
during the rotation it forces the processing medium through 
the openings ( 9 ) of the cover plate ( 8 ) and further into the 
chamber surrounded by the mixer ring ( 3 ) and out through the 
openings (4) of the mixer ring sections (3.1, 3.2, 3.3) 
10 located radially opposite to the paddle blades (10). 

9 . Homogenizer according to at least one of the preceding 
claims, characterized in that the cover plate 
(8) is shaped as an inducer in the form of a turbo wheel with 
turbo blades (7), the edges of which facing the bottom (2) of 

15 the tank (1) are fastened to the upper side of the cover 
plate (8) and along edges in the openings (9) thereof. 
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